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(54) MOTOR ROTATIONAL SPEED CONTROL CIRCUIT 

(57)Abstracfc 

PROBLEM TO BE SOLVED: To control the rotational speed of a motor in 
a wide range with a simple structure and conduct constant-speed 
rotation stably. 

SOLUTION: A control circuit 7 compares pulsating voltage Vm detected 
by a voltage detection circuit 5 with preset reference voltage Vth. In the 
case of Vm<Vth, a driving circuit 6 is turned on to apply pulsating voltage 
Vm to the motor 1. In the case of Vm>Vth, the driving circuit 6 is turned 
off to stop voltage application to the motor 1. When the rotational speed 
of the motor 1 detected by a rotational speed detection circuit 4 is higher 
than preset constant rotational speed, the reference voltage Vth is 
decreased, and when it is lower than the constant rotational speed, the 
reference voltage Vth is increased. 
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amEtfiassft^s^^ffWT^k # {co*±ie^- 

^tJiieilica5mE€r9ttirr&M»JffllfiIII8t. ±ffit- 
^ieEfflS^^-hSSHmjSeJ: 9fcv>k$«iJ2& 

t mi&gmm $±&z-tzng$mmk imt 

mzn^x. ±mmm®mt. i&mmzi&SL 
k zttm&mmk usstiz tor&s ; t zim 

k?l *—?e>®ffi£&M®®n. 

MtM y^^yok^fciiex^ -y*«? 
(CTS k k t JJB^flEWBE^WSJeStufe 

t\ JbEtEMMQIHU. «Mfl*ttfcJiliJHKaa4 f ± 
leEEJKi&S.i: 9?^fc *«JJE#JEttfc«i3-»i"C J: 

»»k *fctU^ffifc**i*S^JJBaEEWB&.t# 
d k £#ffifct**-?*)igiBfc&BH 

frb%im\®&tfmKmmmzftx%mmtk 

Wffi&isiktf. ±!QKKBR«>IEffli&)*?kAffai:tJ 

fflHMIRti. *aJS*i*JJBBBSaKfcl6tT±B* 
£imZit& i><r)X-k&Zk tmiki-Z^-fcom; 

mmwm. 

mffl^®mm#mztit:m2ffl&mk. ±m 

yf^)*y*7J£J:->r*4ft±aStt». ±128211 
£&fii&tf±f3& 3 HSSfiL(0-&^ffitn: k ±i?M&m 



OESeafflBWWEWUciJV^T, ±RmE©Jffl!lHlffiti. « 
■^■y-WWyfcSftfck&fct. Jiie^pmE&±ie 

eiatewc«j6t*«J: o«v*» i walk-*- & 
x-hhz k z mkt t>*-*<?>®m&Bmwm. 

mzts^x. jjKffiHmnu. ±iea$ffiEE«-±ie 

[0001] 
[0002] 

«*. ^—sf<r>®mm&<mmu^k i 

X, PWM««W«W<-H^lDllJl»teJ:4*3iW 
fflv^iiTv^s. 09 ti&JfcO P WM0flf2r5fcfc J: & * 

-?<o\m&ffi/m®&co®$m. hi o ( a> t*H9 

<0A&<r>W.E.fflm, ( b ) tt09<DPWMIIIP& l 0 4 

[0003] i««^*-^«IH«MEM«IEI»-r 
tt. ffiMo£SJ®Il 0 03&»feO3««E&!«gHSB8l 
OlfcAOSBKtfl. 3V7 r >^10 2tJ:') :s P?t$<l 
T, *-*10 3fc^«ft.*AjflW>WBK»li. HI 
0 (a) fcjjttJ:^*ffiWEt**. 

[0004] PWMSB&l 04i>>t>. ill 0 (b) HZtp 

mumi o 5tMtt}s^. imhwi o swt. -<^>p 

WMS-^CS^V^sj-^^ UT. =£-^ 1 0 3kl«^ 
y^ia^ttttffiSE^EPflnSixT. *-*10 3«^ 
WE®tolzi:~>X®m;1-Z>. t-^ 1 0 3Olsl^ 
S«3£K«ISiilHl8& 1 0 6 fcj: *)&&ZtiZ>. 

[0005] imuii 0 7«. iseMS^a} 

HI8&1 0 6<0^ajJgft*cS^V^T, =E-^ 1 0 3c0SIe 

0 5<7)3j-y-f a-t < SriST^*, t-^ 1 0 3(0®^ 
i^S^^Mi OaV^«*fctt. Jj-VT a— f 1 s-±# 

$Hi-?»«}:pfc:PWMlllKl 04**»W*. 
[0006] 

SSI 0 lKioTMSSn^mEWit*qF+^ : 5r^ 
fctt. PWMEH|1 0 43&»feffl*9it*PWMtt#«>« 
«TkSSW»l0 0«)J(ailk*«R«*k. *-^io 
S^^ftcoERDn^Ejj^sast . 1 0 3<0@S 

jweewrvvrfck**. a-»t. t-^i 03&SIH1 
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m&X$%. IX SiSSi*!. ^itffloa y-f 

y+n 02kbT*®SOk<D#£gk$r4. 
[00 07] I 0 3<7)mK&&*1KT2-£ 

^V^CWPWMtt^-^y-f x— f -f £®T3-£4 

Jgrx. 0 3OEfo6q^Jgte*ofc>5-. f?ih 

a. pwMias&i o 4avft9»iii»i o 7 tfsaKiw 

■« J ■} CRfH-4i«SWb * . ft->T . BMHhP* 
(0008] JbCPIitllftti t><^T. IS 

flnuft*&ftt-4 i k Sr a » k-r & . 

[0009] 

UTFWk S fc^JbE*-*fcJJEKH«E*B(6irt-4 
HttMIPBIttk. JbE*-**>linBt***M**En6 
&K»ffl[I|S8fc. <WSiifcJdEII«3MW±E3eia« 
&K«fc >)iSv>t * f±±ia£3S«E£f£T$-£& k k t> 
K. ±ffi«llNBS«J:»)fi^kS;iJbl£ffiP«ESr±# 

1 ) . 

[ooio] -r<o»j£fcj:*uf . mmx-i 

$ filzm.WE.WmtetiZZklz£ "5*- 

***liMW4. dO^-^OEHBSK^Iftia^ix. ft* 

ffF*4£fc fcrJ: 9*-*^fflanTO«)9B»ttiWKT 
L. «0«i»SJ:»)ffiv>k*a^«E*«J^^ik 

oT^-^JWeneaBCCEBE'** £ k k &4 . 

[ooi i] sfc. mwii«w>*-^H«i«flai 

WUHUcfc^-C, ±ifiSaSSlfflllHimi. -kffi£$liff£ 
&j&*-&SmE&*BIKfc . ±teMfft«EkJJSS* 

jg2 ) 

[0012] £4>«wac i*Uf. ISESiifc^pmE* 1 
4*3fi. £<0«HS«JIklRai«Ek*«lfc«$k*£k 

*-?fc«i|E*<epaD£ft4£ k k&4 . 
[ 0 0 1 3 ] tti . gm 1 EKW-^OEBBMBH 
MmcfetiT. ±EBIWWEII«4. ±i£IlR3llIflE£ 



^S-rtyfcrfSk k ±fi*E«E**T««SS 

tot. ±taaEE$i]ffi!Ei88ts. aa4$nfc±anwBSK 

T.kf e#EmE£ffiT? 4 k k fc . ±S£enK3U£ 
i Offiv%fc *tt±Efr£Elfct:J||*«*TJLIE*E«E* 
±#$«t><0-C*l) <W3fcJg3) . 
[0014] ~<7M&£ittig. SSEIaIS8<0jE®aj^€ 

•yf*?«, maSU-f ^f-jjfctvwkfcfc^vfc&h^ 

#ffi*E*TO^S^RE«iaJtfc*4fc.M -yf- 
#F#sr7teS*i4.lkfc:J:9. KK«Eft<&KEBa 
Twt *te^*-*fci«ttEE#8i***t*£ k k£ 

s. it. *-*^Ei«B«^5Si3KSH*«fc osuk $ 

tt#JEH#^LT»E*E^Tf-4£kteJ:<). S 
flWEBWRT** £ k k=5r 0 . Ottv^fc » 

«#JEib&^LT#ffi«EBtf JbJM-4 £ fc fc J: 9 . * 
WEE*«±#M-4;:fck*4. £:fcfcJ:->T. =6-^ 

X-mtthZ-kktch. 

[0 0 1 5 ] *fc. MSffl3iaiO ; e--**>ElfcaLBM! 
«HaS&£feWt. JJBft&BBtt. »*«>flai«tf*4 

SkiBfflaitfcy. ±!SSJ[HlSSOlSaJ^iaTktSi 
tii^Sirfk<0St-lS^^Sti-C^ , 3. URAAIvl- 
«*V*7fcJ:oT**4JJi9BB»M>*«aatk±E 
S^ffiiSk K J: -5T±ia*ffitfc* { ^S^I» t<?)T'. ± 

ffr&;U »/ f^)* 7 *«Pf 4 £ k fc J: -?T±IB^ 
EitZimZ-tZhnX-bb (il*JB4> . 
[0016] d<0«KEKJ:ntf. ftEEHRtt. ^S^S 

T^4®5iSffcEISffit)i;k#. SSJlHlSSWiEfiiaj^^ 

kmsaj^^fcoscasijg^six-c^o . **-f -/ 

*cr>*y*yiz£ ixm 4SlfiSfo-&^ffimklls« 
takti-j-C^BEJt^^S^it, ttiBSftfct-^WH 
©IKfcJEt.'CSa'f •yf-^5t->'^75'$ilffll1-4CkC 
i->r±lB^BEit* { ii«Sit4£kCJ;»). ffiA^rflhfi 
T^«<k < #Eit#ii«$*i6 £ k k ^4 , 
[ 0 0 1 7 ] ff^4iBK<0 ; t-^O|HieS^iI 

ieg^St/±ieB 2 HSffilaA^ ^4159[g»(cM5i| 
^i!SiiyiB3il^ffi!jikS:{ii, ±Ex-f -yf-»0# 
»/**5:*yj}-7fcJ:oTfc£4JtJefit3;8f. ±1BS 

2 s^s;a^±iaB 3 m^Mk^msi t ±iess 
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mtlzZ^ZtiMEittfdimZti&itWbi, (IS 
^g|5 ) m 

[00 181 z\<nmmzi.h.\£. •a-EHlSSW. SC. II 
^V^7fci-5-C^SfifitSP. JH2Iljagffi&I/S&3 

COO 193 it^JSl-S^V^^fciElSO^ 

|.t<0T*S (it*JS6) . 

{0020] Z.<7>ms$i1iZ iftfcf. ■y^-tftfvfc 

&\^lBMmb^fiic\kl>zX r ). *:—7m)&i?>% 

1 0 0 2 1 ] n$36Bft*re-?0)HKaufiM 

«h»*c«v»t.- jbevramiaiKi. ±jb£$«££ 

JhEW 1 Wt»*JJBeBWW3tJW-**±?* 
117 ) 

[ 0 0 2 2 ] itftfMtc ifUf . S^lgEtfSg 1 B£« 
[0023] 

HMMMI] HU45WWfc***-^OI!l« 

m.mm®&o&immm<r>wi&7n<ym. ®2« 

9 1 ^9Bra«E5ffl«lf S IktCctO^-^l £5SI 
[!]!££•£§ i,tf>T, 01fc^\J: :,(::. «8tx4 yf- 

2, sagas 3. EBBas«i{isiHis&4. mBaaajEHB 
[ o o 2 4 ] i a. iiitr? ?t-ywH» 

£tfjj£t£l>tf>-C. SffiI3K30jESas^S&f P 1 kft 
«Wj«TP21:*«te. ffii)0ffi6fci£?fle8gi3*i 
TW6. IKEUM yf-2ti. 35St®a8*-"o«OA**^ 
y*:7-fS lE8![iaK3li. £8198** 

[0 02 5] HlCrMoT. EI!E3LSfiiaJIllSl4W. 01] 



^S?* (Si . 1 ^OStXtmsti t>WTJ> 
&7Cj§aj-$-&t>tf>-C*>&. B»lilK6a. M9PBIR7 

[0026] mmb&7 a. mm&m 5 Mami 

«EEV.fclteSil<d6WffV t11 i:*ttlKLT. 02 
(C^ioC v a gv th cok^lirai[llK6S:^ytc 
L. V,>V th «fc!»ttl»iaR6fc3r7fci-*B»W 
HHKfcLTWlifil**'*-*. i*ltJ:->TH2fc«t 

[0 027] ttz. EllfcMoT. S5ffll|ll»7{±. H£ 
auflftililglB4fcJ: O&ajSftfc*-? 1 amSUE* 
WRje^iifcjeiBBSSMEJ: >J*v*i: *fcHBWEV th 

J: ot*- * 1 fc9ftl**i4IB»«E*«IIH-* £ k # 

r * . *- 9 1 oiacaKs—e«K«»t & - 1 it? 

[0 0 28] zaityim, «lSW9WBteJ:iitf. =e- 
* i <?>mto**y*y Z-&&94 $ y^cojSBffltt-ssts 

[00293 =e-9 1 KWllrt-iiBWEWt. S 

SkMcSllSV.oiOO^^fc-tSwk^T'^. S^mffV 
tb SriS<i6^tSfc«S , 0i:-ri.c:k*^. -Wei 

[0030] »fe. H2*»fe#*»*J:^fe. S^^EV 

$xm&&wimi,z}t j <Tm®&mz''hz < 

[ 0 0 3 1 3 B3UD 1 liZTplt:^ 1 Wfi^!EW)SS[l3 
883. mBE««ai[l]?S5. nb|gB6JUfM«PlslK70A 
^yfcijrf EHETAS. 03K«V%T. 01 fcPI— « 
lM8IWc»iHH»*ftUT^*. SS5S!S3t±. 7*'J 

i. R2a>s>*9. raMan6tt. ig^ash^y^'x 

? (feTF. *fc rb?yy^j tv>^. ) Ql. ffifit 
R3aV^7yx^^'Q2^<c>'5^ , ). MffBK7tt, S 
SS!HipigSI7 1 . S^fgE4^HISS7 2^mBEibl2!Hl 
S87 3*^&&. 

[0032] mff^ffilllKS^SCiR 1 . R 2(4. BK 

BBs^ESiaj^^p i fcm«iaj73ag^p 2 toiac 

ffiKRl. R2W««^* { m 1 EJtlSlH]S8 
7 3<7)-*cOA> f 3Sg ; fPl lt»RS*l"CV^. ClfKC 
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[0033] 

[»1 1 V.^V.Rj/CRt+Rj) 

fflU, Ri. RjttJS&Rl. R2<OS3fi;ffiT* 

4. 

[0034] 1 It. g^lIlS&SOjE&ifeWPP 
lfch5Vx**Ql<OFWVfc<orafc«a&&*«.. b 

P2£&8SSflTV^. hJ> : JAfiQlcoy-hte. 
ffi*iR3$:^LTSS«H]8S3<0iEffiS*^P 1IC&& 

tiTt^S. h?y^Q2i0X5 7 gffillS&3 

-xfcL ®EJt®[slS57 3<0fe>JJSffP 1 3(ct£^£it 

[0035] m%&&J$.m7 2tt. ^mEV u S: 
mEJtfSSS87 30fl6*07Jl*f P 1 2 fc£ 

[0036] ms.m»mm 1 a. mmm^mm 

ff£s»&7 2C*5WC4j£-f &&MBEV tk «>l''W 

[0037] mffifcSSlH]887 3«. X^TyTKZfrti 
*0. AJlSHfP 1 licA*$ix&«-SmBEV BC i;. A 
*«^P 1 2fcA*$ftl>^^V lb fc£jfc«Et.&t> 
OTfcS. JtJE&l J:9Tie&2*<#f>ili>. 

[0038] 

[&2] V.=V. c (R l +R 2 )/R, 
*£T\ WBm®8&7 3«. i««2*fflV^T. V„ 
gV th <0tt«a-V<;Hi#*ai*S&f-P 1 3*'^aS 
*U V.>V th fl?fcStt/WU^/Mi*t{fi^rt'*. 
[00 3 93 ;<0J:d=5r«^tcfcV>X. V a £V th 0)i 
t^ih5yi''X?Q2#:*7£&oT^S?)-C. ffiffiR 
3 LT h 5 y *JX 9 Q 1 b tgatfEpflttS fiT 
h^yj/'X^Qia^yKSr 1 ). iitfcioT. 
lfclltaWEV.a«fflftjS*i4. 
[004 0]-^. V.>V th tf)t#ttb9Vi/'X^Q 

fm2tl%<%-?Xbjyi'ZfQlW*7l£%*). £ 

[0 04 1] £*>J:3fc. H3fc*tHHH«ftt»flW 
fcifcfci-jT. 01. 02K*LfcJ:'3&ail£iS& 

[0042] H4tt*J^ff**-*«IB«MEillP 



mmzKix. MMDR70 at. 

04{cSrtJ:-5{w. gS5®»3&tfffii&HI!i56t±, BI3 

[0043] «miaB7 ott. m^m<ojEmiam 

?P 1 i: ftMtfjWPP 2^fc*JUSSU«itfcSttR 
lftlHBI#7 4i:. 7it-^*-HZDt. 
MNHIft7 12:tff*Tv4. 
[0044] gclftS¥7 4&. ffifi[R21&lXX>f yf-S 
lfrfefttmOM:. &ttR2 2ftt£*'f y*S2*> 
£>&&il5lJlsIS8i:. SStR2 3Rtf;U vf-S 3**^* 
Stt?0[3S8t. ffitfcR2 4&lta'f vf-S4*w=>&l>l: 

£0X>f -yf-Sl~S4«. «/?-f¥7 5£fltl£LTV'v 
[004 5] 7x^-^^-KZD£0*V-b'afita 

Ritmm7 4<r>&m&£imzti. rs-Ytam 

@fS6<0 h 7>-xX^ Q 2<rX-x£WfcZtiX\i& . 
«EMmgR7 1U:. EHei£JK««aJE]SS4(cJ:>9^a5$ 
ft-S^-? lOErasfi&lcJEtT. *4 -y^-fF7 5<7>& 
>U -/f-S l~S4(0*y^7S-fl#t2>t)<7)T. 
•y^-Sl~S4^V^70a^Ci:-3T. StnSf7 

4<^^asfjtoffitit€* 1 63io (csaet* z tvx-% 
£. 

[0046] 

[SH31 V.-V.R./CR^R.) 
-5-LT. 7x^-^4 *-FZD<0;&y-Ffc:tt. ±I£ 

S3T^fc«tii>»i5i;R i twxm7 4 1 tc «k ox^-a 

$<ut^ESEV,*59JJnSix6. fit. R x MaHK»7 

A^wmmx-hh, 

[0047] <Rfc. H 5 ^fflV%T04 SOEKcOi&^fco 

X. MSimffv.ti. v,-oot,«*jft*»fe±»L. t, 
«f*rv.av„ft:**i:. b9yi?x9Q\#*y£ 
^T^-^KclRSfffiv.^EpanSitS. fit, v 

[0048] ?^>t:«mi±v.*«±#L. t,«jsre* 
E«EEv J *5v l ^v ZD +v, 2 {c^i,fc. h^y^'x^Q 

2W*y&&'), ZMK.l->Xb?yVX9<Zlf>y- 
b#7-Zt2(t%tlXb?yi'X?Qltf*7&>: 1 ). 
^-fl^emBmaff&kStih. fiL. v„B*;x 
•+—94 K Z D0)V x i — HBE. V, t (4h9V^ 

[0049] LT . Ha«EEV.*«e-?fcJSirtffi 
TUi&W. t 3 ^TV,<V Z0 + V S2 (c5rSt. h5> 

1 coy- h (CfiStR 3 *rt LT^- htJEE^EPSllSnT 
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[0 0 50] S<b£Ma®EV.#<rFl/C, t««*#C 
v 0 <v Q1 k:fc£k. hjyi/xfQiitty&t 1 ). 

"CV, = 0<cOr*). lMtmm<?>W}ftim r )&iitii>. 
[005 1] Z<Qb£tt. 05£5jH-±3fc:. KSE®EE 

v.i^mn&Vi^xr^t z iz*~$> i k^e^e)* 

[0 0 52] iCT. @gatS^{«llIK4 1: J: 

fts*-* ltoiaisss^tt^gs^siasBSSJ: 
wammi \*zi->x*4 -yf-si 

~S4<0^y*7*<$9W$it, &fitff7 4<7>£f£Mt 
R.tfitfcU ->T#Elb5«t*LT, 

[0053] i<r)%^C«. t t iMU >)*^ t 6 l$jft 

3tch5yx.*?Q2a < *>'fc& , 5. b^y^x^Qi 

l^mE0ttn#f?it$*U>. 
[0 0 54] it, t 3 «M!tf»)av*tT«*)&"CV l <V 

[00 55] ClOfcSte. H5fcigtf-J:3fc. M3i®E 
v a i)<m%£v xt>z i;xr<ob l tc3E#EpfliJ 

SitS. <IU V tM <V tM T**. £*it£j:vt. £ 
ta-c^t^Kit^r . JW«EV.*»»«»*C b 9 
y^^Qi*«5j-7t^so-r. -^jatrcs-t^- 

1 ^WMEtOSaMtWFF-f* "kk& 

[ 0 0 5 6 1 1 OGMBatStfSEiRi&K.}: 

9fl£<=3r£k. ^BESJffil[slK7 1fcJ:-?-C^-f->'f-Sl 

-S4^y*7* { »jffli§ti. mm7 4o^m.tm 

R, U . ^fitcJ: ot #EJfc#fl£T LT . #E3I 
EV.tfffiTt £. -KO^Kte. SS^mEV.^SV\^ 
£J^h5yvX?Ql#:t7£&^&v^-e. =E-* 

[00 57] znxoic. fH2mmmizxtiiii. n 
••/f-si~s4<?)*y*7S®iPt«.«ii:^J: , 3. ma 
fm<9£jassi€R,£&fl:S€. mm&vjzttt 

i ^mmsy^mm^y^ythwms. 

V^nMUZMWtZ - k #"Ct s . 
[00 5 8] ifltCtoT. l'\CDEpfl[ItEE<7^l 

1-&Clfc#-C&£>. 

[00 5 9] 3l2StS»C«. »mP7 4£4 
HO»*fi;R2 l~R2 4T#j£UO>SO'?. 
®R,£l6>I9C3M:$tf£C:k* < -C$S* 1 . iftC 



£ 2"il0 £&ft:S-£l><r k Z> . 
[ 0 0 6 0 ] 0 6 «H4 fc*L^S2mjg®<03Sg^ 
SStoBBH. H7Wx^ y^-si~S40^-y*7K:J: 

Jni-T, &t£R 1 kgfiESf7 4cOH^it|iJ^5it!tffi 
ifi;R4£fi8;i£kkit;:. ^^CiR4k«^7 4<0 

ffifiiRl. mm7 4W&1KR4. R5ti. #E 
@SS7 6J«fiELTV^|,. 

[0061 ] znm&IZ i:ix&. muzjfcfiofc. B 
4<0®K<9*&££Jt / <.'t. *4 Vf-S l~S4<05j->-^ 
7{;:.l:£ffr&0^O^^^^:h.S>C:kk&£. - 

[006 2] S7fc^fJ:3tc. H4tf)lll8&Oi§ 

LTV^S* 5 . gtS;R4, R5Sr#iirtSifct:J;-7f . 
lA,oattlJ«EcMWMi<0«fldl*Tiifli"t*i 

[ o o 6 3 ] ^fe. ±e««w«fci»v>T . vmm 

7, 7 0fcJ:6S^^EV tll cOU^K7)SilWi. H8C 
5Kt<}:-?£fT-5Ti><i;v\ 08{iS^mEV th wl£^« 
SVt- ^ 1 «)BBBI«M«3Wk*aB t *f HTS, 6 . 
[0064] i^BST'ti. ^-^ 1 «S®^^SM 0 

^^EV th «. V th =V th0 TJ>&. 

[00651 iojeisKfcv^. $yflPias&7«. maa^ 

-f •yf-2A^>'tc$fT.l.to^jSWi. ^mEV lh k 

ut. @igjSJ£M, 0 (m 10 <m 0 ) tcwss-rs^is^ 

«EV thl0 fcS^S. fit, V th „<V tll ,T**. 

t, t,B*Afcjeiae«KM 0 t=«iwi»«Ev tM 

[006 6] i^T. ^1EV lh c7)mE^ /, Ol'^±# 
-r5rt>*>#ia^S , 5^^E±#®T=(V thC -V 
thio)/(ti-t 0 )^TST 0 i:LTV^. fit. T,tt 

[0 06 7] ^tfOioC. ©iX'f v+21fi*V\Z%tl 
Sto^fc. V thl0 <V lh0 Tfcl.mi^taEV lhl0 
C^S-tS ^ k t i ^>T ; 1 ^I^A^2r<5T 
^-fr^ik^TS. itiCi-oT^-^lO^^ftSr 
a-Sik^-C^SkktC. *-^l^W»*tt«Wft 
dk^T'^*. 

[0 0 6 8] -/f-2* I ^-yCSil6t 0 
ffiptgEV^O^EU^l/S-Slll^SM, 

orj&r*aHMMEv tll0 fciBis** t ,«sjS4"w« 

f»«E^±#^t±RISrgi(tTaS€T,OTk:-rsc: 



(7) 
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w ztuzz^x. *-fi$imtm&. mix* 

[ 0 0 6 9 ] ftfc. *f&BJ!tt. V.y9--^18tlKfetL 

SBiS?*-?*®*^-**. i fc*<*agft[ss§i=<£ffls 

[0070] 

[007 1] ifc. iS5g?iX7t^mE$r4^L. Z<r> 

mm&tmsmk. zimtz - 1 fc «t o , 

[00721 *fc. HR8»EE$-J5r^O«-BEifcT^EL-C 

ftSfcX-r-/***£*7fcU EiajSJifc^-^OlHl 
KaKtfKQIfiSftJ: >3^i:#«#Eifc£ffla>£3-eT 
#EmE£ftTS-ii-?>£fcfc<fc9. £ag£E£«TS-ti: 
l^fctfTS. SI^&&J:Dffl;V^$fcM>-EJti&ii* 

[ 0 0 7 3 ] »E@S&«. ig&tf>igtfc&tf;M y 

ft sa^imffi*^ %fcM?o^$ tix ft&gsDB 

TfcWEHciI^l&taSivCftO. #XW ?**>*v*7 

#Ett£8SEU «EffiEI»ii «HJ3ftfc*-**> 

fc«fc o T^EttS-Ji^^-frS ^fcCtO. ffiaftfltJfc-e 

< *Eit*mf & ^ t & . 
[0 074] tfEES&ti. «C. SSffiSifcStS: 



2 ®5gj&5»>£>ft &i:^isiK(cM^j^$ii7tm 3 

jfcffiiiii: ®%mat tz «t -?T#Elt£2fc£m .r t iz i 
n^fii»La^m3iisffiit^ft:tt«^«> «: t tft« 

>y ^OtfV *7 IZ£ £ *-^^E|JjDmE<OHSWI<0^" 

[007 5] gSx-f -yf-tftfyfcSitt:^ 
it. S^SESrSlalSKSSti^-r&MiOffiv^lg 

sffit t * i fci o . *-*«w**>*xtt«*ffl3* 

[007 6 ] &2£SE?:S& 1 B£ffift>6£liHEt 
£*lfcJ:-9T«HOMI*«IW-* 

[BB^n«ftf»i] 

[hi i *%mz&h*~?<^%mmmw&F>m 1 

HSU$g£>lHjS&7a -y ?0T£>S . 

[®2 ] «w«M5iiaB3t*tHr** . 

[ 0 3 ] a 1 fc* U: 1 SdBWBWJlfftW **tH» 
0-Cj>3>. 

CB41 *«Wte***-^WH«aunWilBBW)W.2 
H^©«0EIR7d >y i?0T*|. i 
[05 ] £SB£O£Hfc#&£^-f0T;&!>. 
[06] H4K^L^m2IS6S^©<^^^fii<OlslS§0 

[07 ] S-x-f •yf^)^-V3j-7K;J;|. ; e-^^93Snm 
E<T)|^!HlWS«t;Sr^'t0Tft h . 
[08] SlgSBE^S®S.t/ ; e-^^@ej$JKoSHt 

[09 ] fi£*^PWM01ffil^^ i&=E:-^tfDIsieaS 
0JfflI[HlSS^l5]SS0TftS. 

[010] (a) «09^AjSO«ES9g0. (b)« 
09<OPWM@!S* > f>a}^$*l?.PWM^-tS:^-t0t' 

[^^BB] 

1 ^-^ 

2 WRZJvf- 

3 ^SlsIH 

4 imenstMiiEUi 

5 igE^as@s§ 

6 raisiss 

7. 70 mm 

7 1 ^ESJffllElK 

7 2 ^^E^ES8 
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73 msmmft 

74 mm 

7 5 M*/<m 

7 6 #EES& 

pi isa^sg^ 



P2 ftgaj^sss^ 

Ql Qft&iSkbvViSZf 

Q2 h7Vy'X? 

R1~R5, R21-R24 ffiffi 



BEftBB 



PI 



P2 



[01] 



Vai 




[S3] 




1-46490 





(10) 
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[010] 



(a) 
ALDOSE 



(b) 



- J GLP n r 



